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PURPOSE: To realize a dielectric element capable of optimizing characteristics, 
by controlling impurities independently of main component of dielectic. 

CONSTITUTION: A silicon dioxide film 202 is formed on a silicon substrate 201, 
and a Pt lower electrode 204 is formed via a Ti film 203. On the lower elec- 
trode, an amorphous dielectric film 205 whose main component is Pb, 2r, Ti 
and O is formed by a high frequency magnetron sputtering method using 
Pbi. : (2r a .,TU.i)Oj, 1 as a target. Phosphorus 206, impurities, are vertically 
implanted in the silicon substrate 201, crystallization annealing of the amorphous 
dielectric film 205 is performed, and polycrystalline PZT 207 having perovskite 
crystal structure is obtained. After gold is evaporated thereon as the upper 
electrode, residual polarization density is measured to be 15/<C/an*. By accelerat- 
ed test at 70*C, the residual polarization density after 10 years is obtained 
to be 10/iC/cm*. Hence characteristics of a dielectric element such as permitivity, 
leak current and residual polarization can be optimized. 
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